
tal Indiana, and Maine 011 the 16th ; in New Jersey, 

Oarolina, Illinois, Missouri, aud Iowa on t h e  18th ; in Nebraska 
and Iowa on the 19th ; in South Dakota and Iowa on the 20th ; 
in Wyoming on the 21st; ill Michigan on the 23d and 24th ; 
in southeast Arizona 011 the 30th; and in New Eugland, 31nt .  

Maryland, and Illinois ou the 17th; in North 

0 ATMOSPHERIC PBESSURE (expressed iu inches and hundredths). 

aud t h e  Arkansas Rirer a t  Fort Smith, Ark., was lower than 

Notewortlly auroral displays were observed at  Sandusky, 
Ohio, the night of t h e  15-16th ; at  Huron and Eapid City, 8. 
Dak., and Fort Buford, N. Dak., the night of the 161'7th ; a t  
Saiut Vincent, Minn., the night of the 17-18th; aud at Green 

at  any time since April, 1887. 

- 
The distribution of mean atmospheric pressure for July, 

1890, as determined from observations taken daily a t  8 a. m. 
and 8. p. m. (75th meridian time), is shown ou chart ii by 
isobars. The departure of the mean pressure for July, 1890, 
obtained from observations takeu twice daily a t  the hours 
named, from that determined from hourly observations, varied 
at the stations named below, as follows : 

Station. 

Eastport, Me ................... ................... ................. ................ ............... .................. ................... ................... ............... ............... 

Boston, Mmas 
New York City 
Philadelphia, Pa 
Wruhin on City 
bvnniinF On. 
Buffdo d .  Y 
Detroid Mich 
New Orleans, Ls 
h i n t  Paul, Minn 

I1 
Departure. I Station. Departure. 

.a6 Duliith Minn -. mo 

.q Saint Louis. Mo -.& 

.ma Galveston, Tex 

.ocs SnntaF6 N Mox .............. 

................. .................... .oq Chicago' III  -. OOO 
. O I I  Cincin&ti. Ohio.. .............. -.mi 

1: 3 
.mi Denver bolb .................. -. 00.5 
.m salt Lake City, Utah .......... .008 

1.015 
I --Or5 

............... ................ 

.ooq Ban Francieco, Cal.. ........... I ............... . m ~  Sa11 Diego, Cal.. 
- 

mest Gulf states to the lower Rio Graude valley. The great- 
est departures above the normal pressure occurred along the  
Atlautic coast north of the 35th parallel, i n  the Sailit Law- 
rence Valley, and at  the more northern lower lake stations, 
where they exceeded .05. I n  districts where the  mean press- 
ure was below the normal the departures were less than .06. 

BAROMETRIC RANGES. 
The monthly barometric ranges at the Several Signal Service 

stations are shown in the table of miscellaneous meteorological 
data. The general rule, to which.the monthly barometric 
ranges orer the United States are found to conform, is t h a t  
they increase with the latitude and decrease slightly, though 
somewhat irregularly, with increasing longitude. In July, 
1890, the monthly ranges were greatest in t h e  lower valley of 
theRedRiverof  the North and in extreme eastern Maine, 
where they exceeded .70, whence they decreased 8Outhmard 
to less than .30 over extreme southern Florida and iu the 
lower Rio Graude valley, southwestward to less than .30 over 
the east part of the southern plateau region and on t h e  south 
Pacific coast, and westward to less than .30 on the coast of 
northelm California, and to *less than .40 i n  Washington and  
Oregon. Along the Atlantic coast t h e  monthly ranges Varied 
from .24 a t  Key West, Fla., to .79 at Eastport, Me.; between 
the 82d and 92d meridians, .36 at New Orleans, La., to .66 at 
Marquette and Alpena, Mich. ; between the Mississippi l t iver 
and the Rocky Mountains, .28 at  Abilene, Tex., to .SO at Saint 
Vincent, Minn.; in the Rocky Mouutain and plateau regions, 
.21 at  Fort Grant, Ariz., to .68 a t  Fort Custer, Moat.; ou t h e  
Pacific coast, .24 at Eureka, Cal., to .45 at Fort Canby, Wash. 
Chart ii shows that in July, 1890, there was a range in mean 
pressure of .31 from the soath Atlantic coast to the southern 
plateau region; a range of .16 from the southern plateau 
region to the south Pacific coast; a rauge of .20 from t h e  
south Atlantic coast to the lower Saint Lawrence valley; and 
a range of .29 from the British Pomssions north of Montana 
to the Pacific coast north of'the 40th parallel, 

(JHIGCH PRESSURE AREAS. 
Within the limita of the United States the paths of 6 high 

pm,sure areas were charted during the month of July. It is 
rdther remarkable that these had nearly a steady motion from 
t h e  west to t h e  east and this waa much more uniform than is 
ordinarily the case. The permanent high area of the Pacific 
coast had an important bearing upon t h e  origin of at leuet 3 of 
these areas. The eastern portion of this high area rested upon 
the Californiacoast throughout the  month, and, as will be nofed 
later ou, there was a transference of offshoots from this  to t h e  
plateau region aud thence across tho country. The table at 
the end of this description contains in concise form many of 
the char&teristics of these high areaa, and the following details 
are added : 

I.-This had it8 origin to the north of the region of dbser- 
vabion before the beginning of t h e  month. Its general courge 
was southeast, jus t  to the south of Lake Michigan, until it 
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reached the Atlantic on the 6th. At the coast, tlie Sargossa 
&a high area, as shown by the Bermuda observatious moved 
to the west on this date, and t h e  uuion of the two  liad a sloa 
movement to the southwest. All trace disappears on 9th i u  
the central Gulf. A well-marked fall in temper:rture preceded 
th is  area until i t  roached tlie most southerly latitude of its 
course. There wtw a remarkable fall of raiu a t  isolated sta. 
tions in its centre when it  reached t h e  south Atlantic states, 
Over 4 iuches in 24 hours fell at Quitman, OR., and over 2 
inches at one other station in Ga. and at  one in S. C. 

=.-This was first noted to tlie uorth of Montana and had a 
path and velocity almost exactly the same as the former 
except  that the motion to the southwest continued ordy a hall 
day. This area appeared to merge in the south Atlantic area 
on the 12th. The fall in temperature was mnCh more pro. 
nonnced than in I, but unlike I there was uo rain for some dis 
tance from the centre. 

UL-This was ai1 offshoot from the Pacific high area and 
moved very slowly the 5rst 2 days. On the night of 13th 
there was a transference, without motiori probably, to the 
norfh of Montana. The course was R little sonth of east until 
16th, when all trace is lost over Lake Erie. The fall iu tem. 
pemture was quite irregular in front of th i s  area and not well 
marked. It was due mostly to a radiation from the earth fa  
the  clear sky, and apparently was not produced to any marked 
degree by t h e  advance of a cool wave in front. On 16th this 
area spread itself from Lake Superior to the Gulf, making R 
par t ia l  connection with the permanent area in  the southeast, 
and t h e  north portion disappeared as already indicated. 

1V.-This area had the longest duration of any during the 
month.  Entering the country at Oregon on 15th i t  disap- 
peared off Nova Scotia on 23d. From first to last there was no 
r a i n  within this area. The temperature chauges in its frout 
were quite insignificant. 

V.-This was an oflahoot from the Pacific area and passed 
info Oregon on 21st. All trace of i t  Was lost in Colorado 011 26th. 

T h e  storms of thi8 mouth hare been very erratic in their 
movements, as ha8 been noted in previous years. It is often 
impossible to trace a track wi th  accuracy, owiug to the slight 
diminution of pressure. The principal characteristic of these 
sforms has been a rather marked tendency to remaiii station- 
ary or at times to even reform toward the west; i t  is hardly 
probable that these reformations were due to a backward move- 
ment. There has been a noteworthy tetidency for these storms 
to pursue a course in high latitude, even north of the Great 
Lakes. The reason for th i s  may have been the persistency of 
the high areas in movingtowards thesoutheast and in uniting 
with the permaneut Atlantic high area, as noted above. None 
of these storms have had very high winds accompanying them 
at any station of observation with the exceptiou of 111, which 
h a d  a velocity of 76 miles on 7th, at Moorhend, Minn. The 
tracks of these storms, so far as they could be readily charted, 
wil l  be found on chart I a t  the end of this REVIEW. The 
principal characteristics of the storms are given in the table 
st t h e  end, aud the following details are added : 

I.-This storm was first noted to the north of Lake Michi- 
gan. It had a very slow motion down the Saint Lawrence 
Valley and disappeared in the Gulf of Saint Lawreuce on the 
6th. I t  had a slight intensity throughout its course, and had  
no marked rise in temperature in its front. The heaviestrain- 
fsll in 12 hours accompanying WM at  Parkorsburgh, W. Va., 
1.80,2d. 

11.-This s b r m  sppeared to move south from N. W. T. on 
3d.. It was of short duration, being last noted on 6th in south 
Minnesota. The heaviest 12-hour rain was 0.44 a t  Fort Buford, 
N. Dak., 6th. 

lTI.-Oa t h e  day when I1 was last noted there was a trough 
of low prewure extendiug from south Minnesota, to N. W. T., 
and in some respects this storm may be considered as having 
Lts origin in the former. The motion of this storm was due 

LOW PRESSURE AREAS OR STOEXS. 0 

etut and its path was near the parallel of 50° throughout i ts  
course. Tliero was n rise in  temperature of 28Oon the 7th and 
a maximum fall of rain of 1.68 in 12 hours a t  Qu’Appelle, N. 
W. T., on 6th. 

1V.-For several clays before the 8th the iucliuation of winds 
rind a slight climinution in pressure indicated an atmospheric 
disturbance in the south plateau regiou. This disturbance 
culminated in a definite form on the evening of the 8th in south 
Idaho and moved with very slight intensity east and south, 
disappeariug from view iu Kansas on 11th. The heaviest rain 
in 12 hours was at  Fort Elliott, Tex., 0.72, on 11th. No 
marked change in temperature w m  noted. 

V.-On the morningof 12th a disturbance appeared north of 
iMontana and t h i s  caused a secondary in the evening in South 
Dakota. This secondary was traced for 2 days, disappearing 
14th i n  Illinois, though a trough-like depression still continued 
from Illinois to the saint Lawrence Valley for another day. 
The heaviest rain in 12 hours fell in connection with a thunder- 
storin on the  night of the disappearance, 2.08 at  Keokuk, 
1PlAth. There was a rise of 30° in temperature in 24 hours. 

I.-Liko V, this storm originated north of Moutana whore 

16th. This storm had the most rapid motion of any during 
the month, 42 miles per hour. I ts  path was nearly due east, 
and it disappeared off the New Euglaud coast 0 1 1  17th. The 
heaviest rain in 12 hours was 1.38, n t  At ntic City, N. J., t h e  

perature occurred on 16th. 
VU.-This storm had its rise to the north of Montana in rl 

general disturbauce on 18th. I t  had a slow motion to t h e  
Boutheast and disappeared in Louisiana on 24th. The heaviest 
rain was 0.85, at Leavenworth, Kans., on 21st. 

VII1.-For 2 days before 23d tliere was a general disturb- 

separated. On evening of 23d a trough-like depression ex- 
tended from where VI1 had just disappeared to the lnkos, and 
this trough continued till evening 25th. The heaviest geueral 
rains of the month were reported in counection with this 
trough. At  least 20 stations reported rain exceeding 1.60 in 
24 hours in the BoUth Atla@& aud enst GAlf states. The 
3torm mored nearly east and waa last seen at  the mouth of the 
Saint Lawrence on 27th. No marked rise in temperature 
lccurred. The Lawrence, Mass., tornado w<as connected with 
this storm. 

1X.-This storm, like IV, took its origin in the general and 
Juite permanent summer depression of the  south plateau. I t s  
wogress was quite rapid i u  an east-iiorthoast directiou, disap- 
3earing from view on moruing of 31st in Ontario. The heav- 
est rain in 12 hours was 1.68 at Rockliffe, Out., on 318t. No 
narked rise in temperature occurred in its front. 

On comparison with the storms of previous years it is 0 
ouud that, with one or two exceptions, they have originated 
3ither to t h e  north of Montana or in the south plateau region 
md have almost invariably had a tendency to move i n  t h e  
iigher IatitndeR, just aa has been the case during this July. 
9 short investigation has also been made in order to deter- 
nine whether the 
stic of high areas or d in any way with 
h e  magnitude of 
iarograph curves for each 
lay of the month and the  magnitude of the diurnal range tab- 
ilated on a scale 03. It was found that the appearance of 
,he curve changed greatly from day to day, especially a t  the 
iorthern statioue. On charting these figures it waa found that 
he magnitude of the diurnal range waa uniform over very 
:reat areas, and these aroas of equal .magnitude had a slow 
notion toward the west or else remained neafly stationary. 
Phere waa a slight tendency to an increase in t h e  magni- 
mle on the west side of high areas, but I t  caunot be said 
h a t  there was any direct and marked conuection between 
;hese phenomena. 

In  order to compare tlie relative velocity of high and low 

was an atmospheric disturbauce on the days near the 

night of its disappearance. Tho greate * 4-hour rise in tem- 

2 nce to the north of Lake Superior from which this storm wtr8 

& 



area8 the following arrangement is given, in which the con- 
secutivepositions and velocities of the two are placed in chrono- 
logical order : 

June. 
NumberIH I L  I I R  I I L  IIIL 1 V L  IIIH I V H  V L  V I L  VIIL VIIIL V H  
Velocity ar. 20 ao a1 30 y 18 23 21 a4 9 ra 14 

July. 
NumberIL IE I I L  IIIL IIH I V L  V L  II IH VIL IVH VIIL V H  VIIIL I X L  

There 88ems to be quite a remarkable uniformity in t h e  
gradual rise and fall of these velocities, and this is more sur- 

few days. 

I' '3 29 24 ao I4 42 19 I7 16 35 

prising when we consider that in some cmes the motion is 
made up for a large number of days while in others for a very 

Barometer. 

A comparison with storms of previous years is giveu in t h e  
following table : 

Velocity 
Number' per hour. Year. - __ 

x i .  ................. 7 29.9 ................. ................. ................. 
21.9 i 27.6 

9 21.3 
ao.9 ................. 7 22.6 

7 23.3 a6. 2 

23.3 25.2 I m g  I1  
y . 2  I s g o . . . . . . . . . . . . . . . . .  9 22.2 ..................... 19.8 

.................. :~~~:::::::::::::::::: 
 an................., 
187s.................. 

,876 

;68& ................. ................. iz:::::::::::::::::: 8 

HiRh arean. 
I.. ............ 
11.. ........... 
III ............ 
IV ............ v ............ 

Yenn.. ... 
Low arena. 

I.. ............ 
11.. ........... 
lII ............ 
I V  ............ &. ........... ......... 
vm':::::::::: 
IX ............ 

Mean.. ... 

p.cT88;keIyi.. .......... 4 ' Fort Aesinniboine, Mont. 
g . Philadel hi8 Pa ......... 

W.T North Platte. Nebr * . . * * * . " * * ~  1 14 CpAppefIe, k. ..... 
hi 0,111 ............... 

Forsanby,  Wash ........ 
....... 

First 
observed. 

ne. 30 
n. 14 Ix 
nw. 12 t4 
e. 16 19 
ne. 14 

- 
Tabulated datement showing principal characteristics of a r m  of high and low prcsatre. 

........................... I 17 

;; 

2l 

Rise. 
Ia 

18 
18 
I7 

I4 

Last 
obaerved. 

.... 
I 

d 

2 

9 
Ia 
15 

31 

- 

i 

3 - 
0 

27 
33 
43 
47 
40 

.... 
49 
44 

E 

E 
41 

31 
42 

.... 
- 

Toledo Ohio ............. 
Sioux dit . I O W ~  ......... 
Vnlentlne Nebr .......... 
R ~ W I  nA,,wyo ............ 
Fort Assinnibolne. Xont. 
Block Is land,R I ........ 
Rawllna,Wyo ............ 

~oor~iead:  Minn ......... 
C h i m p  Iil ............... 

- 
3 
d s 

78 

- 
0 

9 
81 
s 

103 

.... 
67 
E 
E 
5 

I01 

76 
.... 
- 

DW. a6 t 
8. 
nw. 
8 .  

nw. 48 l4 
8 .  qa :z 
el l .  36 

ne. $ Io 

nw. @ I 3o 

i 1 Maximum presrnre ohange and maximum abnormal temperature change in twelve hours aud maximum windrelocity. 

- 
The paths of the stoms that appeared over the north At- 

lantic Ocean duriug July, 1890, are shown on char t  i. These 

by captains of ocean Steamship8 and sailing v e f ~ e l s  
through the co-operation of the Hydrographic Office, Navy 
Department, and the '' New Pork Herald Weather Service." 

Eight storms have been traced for July, 1890, the average 
number for the corresponding month of the last seven years 
being 7. Of the storms traced for t h e  current month 6 were 
continuations of depressions which first appeared over t h e  
North American continent ; 1 apparently originated north of 
theI3ermuda.s; and 2 were first located east of the 20thmeridian. 
The etorms pursued normal east to northeaet paths, and no 
storm traversed the ocean from coast to coast. Generally fine 
weather prevailed over t h e  north Atlantic during the month, 
the more important disturbances occurring south of Newfound- 
land on the Sth, when fresh to strong gales were reported; over 
mid-ocean in high latitudes on the 30th and 31st, when press- 
me ranging from 29.20 (742) to 29.40 (747) and fresh to strong 
gales were noted; and to the west of the British Isles on the 
7th and 27th, when the pressure fell below 29.60 (749), and 
moderate to fresh gales were encountered. I n  July of pre- 
d i n g  years storms of' marked strength have seldom been 
encountered in the middle latitudes of the north Atlantic 
Ocean, the most destructive storms of t h e  month generally 
appearing in the snb-tropical or tropical regions. Among 
notable West Indian cyclones for July described in t h e  RE- 
VIEW during the last seven years were those of 18% and 1881. 

paths have been determined from international obse~-vations 

aa Dubuque Iowa ........... 
RRpidCity 8. Dak ....... 

16 Portlnnd, Oregon.. ....... 
............ a4 Hockliffe: Oot 

KilLW. 

2 Huron,S. bak ............ 
22 ............................ .30 .... 

ward over the Caribbean Sea and thence northward over t h e  
Gulf of Mexico to the (3Mb Gulf states from the 20th to the 

Island on the 20th, and several vessels were wrecked. 8ev- 
era1 V e W l R  were wrecked.on the north Cuban const and on 
the west coast of Florida, and very heavy raiafall in the Gulf 
States, in connection with high winds and swollen rivers, 
caused great destruction to growing crop8 and public high- 
ways. In  1886 two storms advanced from the vicinity of Cuba, 
neither of which ww very destructive. 

July, 1890, opened with low pressure over the British Isles, 
and there was evidence of a disturbance north or northerrst of 
the Bermudas. On the 2d a storm of slight energy was ten- 
tral south of Newfoundland, whenoe it apparently moved north- 
ward and united with another in the Saint Lawrence Valley. 
Over the eastern par8 of the m a n  unsettled weather continued 
until the 6th. From the 6th to 7th fresh gales attended the 

I paasage of a storm from the lower Saint Lawrence valley h 
northeast of Newfoundland, and during the 7th and 8th un- 
settled weather prevailed over mid-ocean with the advance of 
this storm to t h e  northward. On the 7th a storm was central 
west of Ireland, having advanced from the westward, with 
pressure below 29.60 (749) and fresh gales, and under t h e  
influence of this storm unsettled weather continued over a n d  
near the British Ides until the 10th. On the 9th a storm W r n  
central oter the Gulf of Saint Lawrence, having advanced from 
the westward with pressure below 29.40 (747); by t h e  10th 
th i s  storm had moved northeastward beyond the region of ob- , servation. On the 13th and 14th low pressnre prevailed over 

Of the month* This storm wa8 at B'rbadoes 

BufMo N Y ............. 
YortSdlly' 8 Dak ........ 
Chatham k.'B ........... 
Fort Cosier, Mont ....... 
Huron 8. Dak ............ 
Nnntudket Mass ......... 

u'Appe& N. w. T ..... Le ort aie ............. 
Fort%uf&d. N. Dak ...... 
............................ 

1-1- 1-1-1- 

Huron.8. Dak ............ I I i  I 17 
Denver, Colo ............. I 15 I a i  

Dulu t h. Minn ............ 
Rapid City, 8. Dak ....... .... .do ................... 
FortSuIly 9 Dak 
Rapid CitJ 8. Dak'::::::: 
Che e n n e , k y o  .......... 
PueLo, c01o ............. 
Esstport Me ............. 
Oswego, k. Y ............. 
........................... I IS I-. 

................................. I I I7 I- 

................................. I I qa I.... 


